Background: A combination of multiple factors, including a strong genetic predisposition and environmental factors, are considered to contribute to the developmental pathways to borderline personality disorder (BPD). However, these factors have mostly been investigated retrospectively, and hardly in adolescents. The current study focuses on maternal factors in BPD features in adolescence. Methods: Actual parenting was investigated in a group of referred adolescents with BPD features (N = 101) and a healthy control group (N = 44). Self-reports of perceived concurrent parenting were completed by the adolescents. Questionnaires on parental psychopathology (both Axis I and Axis II disorders) were completed by their mothers. Results: Adolescents reported significantly less emotional warmth, more rejection and more overprotection from their mothers in the BPD-group than in the control group. Mothers in the BPD group reported significantly more parenting stress compared to mothers in the control group. Also, these mothers showed significantly more general psychopathology and clusters C personality traits than mothers in the control group. Contrary to expectations, mothers of adolescents with BPD features reported the same level of cluster B personality traits, compared to mothers in the control group. Hierarchical logistic regression revealed that parental rearing styles (less emotional warmth, and more overprotection) and general psychopathology of the mother were the strongest factors differentiating between controls and adolescents with BPD symptoms. Conclusions: Adolescents with BPD features experience less emotional warmth and more overprotection from their mothers, while the mothers themselves report more symptoms of anxiety and depression. Addition of family interventions to treatment programs for adolescents might increase the effectiveness of such early interventions, and prevent the adverse outcome that is often seen in adult BPD patients.
Background
Borderline personality disorder (BPD) in adolescence places a significant burden on patients and their families and often has negative long-term effects on a broad range of domains, such as recurrent Axis I pathology, poor general functioning, and problems in relationships and self-care [1, 2] .
A combination of strong genetic predisposition and environmental factors is considered as a model for the development of BPD [3] [4] [5] . Several studies have found an increased risk of BPD in families, especially in firstdegree relatives [6] [7] [8] . Next to genetic factors, several psychosocial factors have been identified as risk factors for the development of BPD. For instance, growing up in a dysfunctional family, parental rearing styles, and early childhood adversities have all been found to be related to the development of BPD traits [9] . The main theories on the relationship between family factors and the development of BPD, are psychoanalytic. It has been suggested that BPD has its cause in mothers that did not allow their child to separate, i.e. were overprotective [10] . A strong association between BPD and insecure and disorganized forms of attachment has been found, [11] which is in line with theories that regard interpersonal instability as one of the core symptoms of BPD. In the last decades, in addition to attachment theory there is an increasing interest in the interaction between parenting, genetically influenced temperamental factors, childhood adversities, and parental psychopathology [9, 12] . Though the scientific support is still weak, several theories suggest a causal relationship between separation and/or attachment problems and the development of BPD [11, 13, 14] . Next to attachment theory, cognitive theories have also sought for a developmental model of BPD [15] [16] [17] . For example, Linehan [15] poses that BPD results from growing up in an invalidating environment toward the expression of emotions. Another theory, developed by Young, [16] presumes that BPD is characterised by pervasive patterns of thinking, behaving, and feeling. These maladaptive patterns develop when basic childhood needs are met inadequately.
It is conceivable that problems in early childhood are even a larger challenge for parents that face psychopathological problems themselves. The current paper investigates the role of maternal rearing as well as maternal psychopathology in relation to BPD features (as described in DSM-IV) in youth with current BPD features, and healthy controls.
Parental rearing factors are widely presumed to be of substantial influence in the development of BPD. Findings from these studies are robust and impressive. For instance, 92% of the adult BPD patients reported a history of emotional neglect (assessed with seven items in a semi-structured interview) in a study with 358 BPD patients and 109 patients with another PD [18] . Perceived lack of maternal care, as retrospectively assessed by attachment and parental bonding instruments, was found to be associated with BPD traits in a community sample of 18-year-old students with BPD features (N = 393), selected from a group of 5000 students [19] . More recently, negative parenting styles (rejection and overprotection), as well as conflictive parenting, were found to be associated with the occurrence of personality disorder (PD) in general, but this was not specifically investigated for borderline PD [20] . This study concerned a community sample of 181 students with personality disorder (as determined with the International Personality Disorder Examination, IPDE) and 2605 controls. In conclusion, adults with BPD consistently report on a history of less parental warmth, more rejection and hostility, and more overprotection in their childhood.
However, all aforementioned studies are retrospective, and no assessments were made in parents. Though retrospective studies are valuable, it is well-known that they are prone to recall bias, [21] and interpretation of these studies needs caution. Only few studies investigated actual parenting behaviour in relation to BPD features in adolescents, all in community samples. Only one study reported on parental overprotection: the Children in the Community (CIC) study (N = 776) reported that maternal overinvolvement had no direct impact on a persistence or an emergence of BPD 2.5 years later. However, the combination of maternal overinvolvement with maternal inconsistency was a predictor of BPD [22] . Assessments were made both in mothers and their offspring. In another paper on the CIC study, low parental affection and aversive parenting were both associated with an elevated risk for BPD in the offspring [23] . Maternal hostility was also associated with BPD features in adults in a community sample of mothers (N = 162) with low income [24] . So, the studies within childhood are scarce, all community-based, and the evidence for the role of parental rearing is much less clear and less strong than retrospective research suggests.
The present study compares current maternal parenting behaviour in a clinical sample of referred adolescents (14-19 years) with BPD features (N = 101) to a healthy control group (N = 44). Data from the adolescents (on concurrent maternal rearing), as well as from their biological mothers (on maternal psychopathology), were collected. Based on previous research on the development of BPD, we hypothesised adolescents with BPD features to report less emotional warmth, more rejection, and more overprotection, as compared to healthy controls.
Parental rearing may be interwoven with parental psychopathology. Indeed, a recent overview focusing on parenting behavior of mothers with BPD concludes that several factors play a part in the poor psychosocial functioning that has been found in their children [25] . Among these factors are insensitive communication (critical, intrusive, and frightening), role confusion (i.e. addressing the child as a friend or parent), and increased risk of abuse. In line with these findings, stronger associations between negative parenting styles and personality disorder symptoms were found in students that grew up with a parent with PD than in students that grew up with a parent without PD, [20] but this was not investigated specifically for borderline PD.
Parental psychopathology may also have an impact on the development of BPD on its own, even though it may not be a specific relation, and the evidence seems mixed: maternal BPD increases the risk for a range of emotional and behavioral problems, including BPD [25] . Contrary to expectations, no elevated risk for PDs in offspring of parents with psychiatric disorders was found in the CIC study, though this was extensively investigated using several standardised interviews with mothers and offspring [23, 26] . White et al. [27] reviewed 59 studies to examine the literature on psychopathology in BPD patients and their relatives. They found no link between BPD and schizophrenia, an ambiguous link between BPD and major depressive disorder, and a possible familial aggregation of impulse spectrum disorders (including BPD) and BPD. Parental psychopathology is also associated with an increased risk for suicidal behavior in the offspring. A large study (N = 55299) conducted in 21 countries all over the world, revealed that parental generalized anxiety disorder and depression were predictors for suicidal plans, and that parental antisocial behavior and anxiety disorders were predictors for suicide attempts [28] . In the current study, we explored differences in general psychopathology and personality symptoms between mothers of referred adolescents with BPD features and healthy controls. In view of the transgenerational transmission of BPD, [25] we expect mothers of BPD adolescents to report more cluster B symptoms and more general psychopathology compared to mothers in the healthy control group.
The current study is unique in that it investigates all of the aforementioned factors in a clinical sample of adolescents with BPD features, and a healthy control group, and their mothers. Concurrent parental rearing styles (perceived overprotection, rejection, emotional warmth), and psychopathology in mothers (mother-reported general psychopathology and personality traits) were entered in a hierarchical logistical regression model, to examine which factors account for differences between adolescents with BPD features and healthy controls.
Methods

Participants
Participants were adolescents aged 14 to 19 and their mothers. The adolescents of the clinical sample (N = 101) were referred to the Emotion Regulation Training, a group training for adolescents with BPD features (ERT) [29] . Inclusion criteria were: age 14-19, IQ ≥ 80 (according to school results), at least two borderline symptoms as assessed by SCID-II [30] . The mean number of BPD criteria was 6.02 (SD 1.99) out of nine; 75.2% fulfilled full criteria for a BPD diagnosis. Adolescents with psychotic disorders, conduct disorder, or serious misuse of drugs or alcohol were excluded from the study. The corresponding sections of the Kiddie-Schedule for Affective Disorders and Schizophrenia for School-Age Children -Present and Lifetime version (K-SADS-PL) [31] were used to examine these exclusion criteria.
Healthy controls and their mothers (N = 44) were recruited through letters, posters, and mouth-to-mouth at secondary schools. They had never been referred or treated for mental health problems.
The ethical committee of the Department of Psychology Groningen approved of this study. Written informed consent of all participants and mothers was obtained after extensive information about the study. Demographic variables of the participants are shown in Table 1 .
Measures
The Structured Clinical Interview for DSM-IV Personality Disordersborderline personality disorder section [30] was used to assess borderline pathology. This instrument has been developed for adults, but is frequently used in adolescents as well [32] .
Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children -Present and Lifetime version (K-SADS-PL) [31] is a semi-structured interview based on DSM-IV. We used the modules disruptive behavior disorders and psychotic disorders to obtain information on exclusion criteria.
Perceived parenting was measured by EMBU-C [33] . EMBU is a Swedish acronym for 'my memories of upbringing'. EMBU-C is a self-report for youth and adaptation of the original retrospective self-report. It is a frequently used and well-evaluated instrument [33] [34] [35] . Three factors were included in the current study: Emotional Warmth (19 items), Rejection (17 items) and Overprotection (11 items).
The Symptoms Checklist-90-R (SCL-90-R) [36] is a frequently used self-report questionnaire consisting of 90 items, that assesses general psychopathological complaints. In the current study, the list was completed by the mothers. Validity and reliability of the SCL-90-R have shown to be good [37, 38] .
The Personality Disorders Questionnaire 4+ (PDQ-4+) [39] is a self-report questionnaire assessing personality disorders (PDs) as described in DSM-IV. It consists of 99 true/false items. We used the Dutch version by Akkerhuis et al. [40] . The PDQ was added to assess personality traits in mothers; we used the sum scores of cluster A, B, and C personality traits respectively.
Data analysis
SPSS-19 was used to analyse all data, with 5% significance levels. Second ratings on a random sample of taped interviews (both groups 10%) were made by the first author. Intraclass correlation coefficients (ICCs) were calculated to assess interrater reliability. Since the data was not normally distributed, nonparametric Mann-Whitney tests were conducted to compare differences between groups. Logistic regression analyses were performed to examine to what extent maternal rearing styles and psychopathology in mothers contribute to severity of borderline symptoms. All variables on maternal rearing styles and maternal psychopathology were entered in the model, followed by a stepwise removal of non-significant variables. The final model consisted of variables that all have a unique and significant correlation with BPD features.
Results
The Intraclass Correlation Coefficients (ICCs) for the nine symptoms of the SCID-II-BPD section were all excellent, ranging from 0.89 to 0.97. Table 2 presents the differences in maternal rearing style as perceived by adolescents, between adolescents with BPD features and healthy controls. In the borderline group, adolescents reported significantly less emotional warmth, more overprotection and more rejection as maternal rearing styles. Contrary to expectations, there was no significant difference between groups on cluster B personality traits in mothers, but mothers in the clinical group reported significantly more cluster C personality traits compared to mothers in the control group. No significant differences were found on cluster A personality traits. However, differences in general psychopathology were highly significant between mothers of adolescents with BPD features and mothers of healthy controls. Table 3 presents the results of the hierarchical logistic regression analyses. The non-significant variables were removed in the following order: cluster A personality traits in mothers, rejection (rearing style), cluster C, and lastly cluster B personality traits in mothers. The three remaining variables (general psychopathology of the mother, and rearing styles: emotional warmth and overprotection) were all significantly associated with borderline symptoms in the adolescent. Nagelkerke R2 was .30.
Discussion
Borderline personality disorder is a frequently studied condition that has its roots in childhood and adolescence, and is caused by multiple factors [3, [5] [6] [7] [8] [9] [10] [11] [12] . Though it is widely accepted that some of these factors lay within family circumstances and parental rearing, this has mostly been evaluated retrospectively in community samples rather than clinical samples. In this study we examined perceived maternal rearing styles, and maternal psychopathology in a group of 101 adolescents with BPD features, 44 healthy controls, and their mothers. One of the strengths of our study is that the adolescents reported on perceived concurrent rearing by their parents, which makes the assessment less affected by recall bias. Also, this is the first study to report on referred adolescents with BPD features. Furthermore, to our knowledge, there is a paucity of research of parental psychopathology, both on Axis I and Axis II problems [20] .
The main results of our study are as follows: (1) Adolescents with current elevated levels of BPD features report higher levels of maternal rejection, overprotection, and lower emotional warmth. (2) Mothers of adolescents with BPD features report more general psychopathology and cluster C personality symptoms, but no more cluster A and cluster B symptoms. (3) Three variables were the strongest predictors of BPD features in adolescents, namely the maternal rearing styles less emotional warmth and more overprotection, and more general psychopathology in mothers.
Contrary to expectations, we found no elevated levels of maternal cluster B personality traits in mothers of adolescents with BPD features. However, we did find higher levels of maternal cluster C traits in this group. Our findings differ from the study of Gunderson et al. [6] , who found a 3-to 4-fold increased level of BPD in first-degree probands of BPD patients. Cheng et al. [20] found an increased risk for PD in students that were raised by a parent with personality pathology, but differences in (clusters of ) parental or student PDs were not reported in their study. The relatively low level of cluster B personality traits in mothers of the clinical group is remarkable and might be due to methodological weaknesses in our study, such as the small sample size in the control group and the use of a self-report questionnaire for personality traits in mothers. However, our selfreport measure on maternal BPD (PDQ-4) usually leads to higher rather than lower estimates of BPD. Next to the transgenerational transmission model, [25] another factor in the pathway to BPD is assumed to be dysfunctional parenting. Several studies have found ample evidence for this relationship [20, 23, 25, 26, 28] . This may be an explanation for the increased levels of cluster C traits in our sample: mothers with increased levels of cluster C (anxious, fearful) personality traits, may raise their children with more overprotection, and thus increase the risk of BPD in their offspring. Even more, in combination with general psychopathology (like anxious/depressive symptoms), those mothers may be unstable and unpredictable, and thus arouse instability in children that are already vulnerable for the development of BPD features.
Most (psychodynamic) theories on the development of BPD suggest that inappropriate parenting, like a lack of emotional warmth, high levels of parental criticism/regression, or overprotection, increase the risk of BPD symptoms. However, adolescents with BPD features may provoke these parenting behaviors, by their impulsive, instable, and dangerous behavior. These two causal directions may even reinforce each other [41] . In addition, also other theories, including learning theories, have described the putative mechanisms involved in the development of BPD, and have included both parenting factors and offspring factors [13] [14] [15] [16] [17] .
In our study, the maternal rearing styles emotional warmth and overprotection, together with increased general psychopathology in mothers, were associated with BPD features in adolescents. The model was able to classify 70% of the adolescents correctly (i.e. being assigned to the clinical or the control group) by using these three variables. Our findings are in line with the CIC study, [23] who found an association between aversive parental behavior and low parental affection, and BPD. However, they found no direct association between parental psychiatric disorders and increased risk for offspring PD. As in our study, Cheng et al. [20] found negative and conflicting parenting styles to be associated with the occurrence of personality disorder in general.
We found higher levels of emotional warmth in the control sample then in the clinical sample. Both parent and adolescent personality factors have been found to be relevant for influencing parenting behavior [42] . High levels of extraversion and agreeableness in adolescents, and high levels of agreeableness in parents, results in better, positive parenting. It has been suggested that emotional stable parents are less anxious, and are therefore better able to handle problematic behavior in their adolescent children [42] . Further exploration of moderators in the pathway to BPD is necessary, in order to develop interventions that aim at specific components of the disorder.
The contribution of parenting styles and maternal psychopathology is not unique to BPD features in youngsters [43] . The same factors have been found to be associated with anxiety disorders [44] and depression [45] . For example, overprotective parenting has also been found in a recent study with children with anxiety disorders (N = 190, age 7-13 years) [46] . It is yet unclear what specific pathway leads to specific psychopathology.
There are, of course, some limitations. We used a cross-sectional design, so no causal interferences can be made. Though the sample size of the clinical group is large, the sample size of the control group is moderate. Further, our sample consisted almost only of girls, so generalization to a mixed population needs caution. On the other hand, this seems to reflect the general gender distribution among referred adolescents with BPD. Also, we did not report on severity of borderline symptoms. We used the self-report PDQ-4 to assess traits of personality disorders in mothers, an instrument that is known as sensitive, but also as non-specific. Moreover, we did not use a formal instrument to diagnose Axis I and Axis II disorders, not in mothers nor in adolescents (except for BPD symptoms in adolescents). It cannot be ruled out the results would have been different if we used a formal diagnostic interviews, e.g. the SCID-I [47] and SCID-II [48] . Also, data on traumatic experiences is lacking. Another limitation is that we selected adolescents that already reported BPD symptoms. Their scores on the parental rearing scales may be affected by a response or attribution bias. Another limitation is that we only reported on maternal rearing, leaving fathers out of consideration. Studies on BPD that included fathers in the assessment are scarce. The CIC-study reported on paternal rearing and paternal psychopathology, but the information was obtained through maternal interviews [23] . Gureje et al.
[28] did obtain information from both parents, but they did not report separately for fathers and mothers. However, it is likely that the role of fathers differs from the role of mothers. For example, it has been found that fathers influence the behavior of socially anxious children more than mothers [49] . Bögels and Phares [50] propose a model for the role of paternal rearing in the development of anxiety disorders. They underline the importance of the role of fathers in the transition to the outer world, including encouragement of independence and appropriate risk-taking. The same may hold for adolescents with BPD and their fathers. Exploring the unique ways in which both fathers and mothers are involved in the etiology of BPD, is an interesting topic for future research.
Conclusions
Our study aims to contribute to solution of the complex puzzle of the pathogenesis of BPD. Adolescents with BPD features indeed report to be raised by less emotional warm, more overprotective, and more rejective mothers than healthy controls. Their mothers are more anxious / fearful than controls. Up to now, only few agespecific interventions for BPD symptoms in adolescents have been developed. Even less interventions have been evaluated, [51] and the results of these interventions are disappointing [1, 52, 53] . It is particularly notable that most interventions pay little attention to parents or caretakers. However, systemic interventions might focus on parenting skills and help parents to show more warmth to their adolescents and to encourage the adolescent to become independent in a responsible way. Improvement of maternal anxiety and mood related symptoms might not only benefit themselves, but also their children. Mutual understanding of mechanisms that contribute to interpersonal difficulties in families may help both adolescents and their parents to reduce obstructions in their relationship. Early interventions, not only in young individuals, but also in families, might prevent the adverse outcome that is often seen in adult BPD patients.
